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(54) Method for making a bituminous coating with electrical and/or magnetic effect, bituminous 
coating thus obtained and use thereof 



(57) The coating (1 ) comprises a matrix (11 ) of bitu- 
minous material in whicli a layer of conductor material 
(3) is embedded. The conductor material (3), which can 
be a metal net (13) obtained by Icnitting or weaving a 
conductor wire, or a thin perforated and stretched metai 
sheet, has portions that can be uncovered (13a, 13b, 
13c) for being connected to corresponding portions of 
an adjacent coating (1 3a, 1 3b, 1 3c) or to another exter- 



nal conductor or to a voltage supply (53) or to ground 
(32,42). The coating can be used for waterproofing sur- 
faces of buildings and shielding them from electromag- 
netic radiation, such as for example those generated by 
TV or cellular telephonic antennas, high voltage lines, 
etc. Furthermore, It can be used for other electrical and/ 
or magnetic functions such as for shielding metallic 
structures, ducts, etc. from stray cun-ents or for provid- 
ing magnetic guides on industrial and road surfaces. 
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Description 



Background of the invention 
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Fi eld of the, ipventign ^ ^ , . , . 

[00011,, Tl^e.present invention relates'tS tfeM^ 
engineenrjg.and mo^^^ precisely 'it relates to e! mklrod*' 
for making, biturriinous "coating with electi-icar'arid/or 
magnetic ^ffect. ' . " ^' ' . 

[0002] Furt he mio re . the inveritio n'relates ' t6 a bitii m i- 
nouscoatirKj thus obtained. . ^ ' 
[0003] I n particular, the .invention relates lb' a system ' 
for^shielding^surfaces of buildings from electrdftiagnetici 
radiation by rrieans of said'coatihg,'such as for bxanriple 
those generated^y _tV or cellularj'^elef|hbm 
hjgh, voltage \jnp§„^\c. ^ , ' \ ' '^ ' 
[0004] „ Eyenjif not exclusively, the ifiy^ relates to 
a^b ItuijTiinous coati ^g f o r waterproof i n g hbrizohtal sur ^ 
fa9es of buildings such as foundations^ roots,' terraces';' 
etc. , and ,?hi eld i n g th em f rorn electromagnetic wave's . ' 
[0005], ^.^fj^iw'^ys in particu lar, but nof exclusively, the' i ri- 20 
v€ntion.,r;elate| .^o a system for shielding by nneahs of 
said coating rnetaiiic^ strijctures, ducts,' etc. from stray* 
currents,, which cause serious damages for corVbbibn . * 
[0006] Furthermore, "always not exclusive!^, ttie in- 
vention relates to a system, for providing magnetic 25 
guides by means of said coating, in the industrial and 
road fields. ..... 
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[OppT] The problem is felt of shielding houses'*ahd'6f- 
f ices "from elect rom agnetic waves , wh ose negatiyfe 'ef- 
fects on health and pn weii-being, ijotwitli'sta^ndiri'gTiot 
yet compjeteiy underetpod, are fejared by ^edpje:"''^ ' 
[0008] . JriparticulaL^^ 

where people spend most of time, and theri'Wher'e the 
exposition IS the largest , ^ r /V . 
[0009] w,New buiiciings ha^ always ifiin wa^ 
rugged enough, and are substantially pe'irrieable to 
.electromagnetic) ^av^, , , , , , . ^ . , . . > , i , 1 t >. r. . j 
pOIOJ,,, jn-particuiar,' ro^^ buiiyihgs^'olte^^ A^PP^'^ 
vrepeater;s,or .pther,ant.e^rias that emit electro^^ ^ 
waves , whereby iri h ab itants are more exposed to' this 
itype pf ,rajiiatic^Ji^^rsle^r biiil^ thereyire^so 
iiigh ypltage |in||s thai create i,^tense ah d^aHable eiec 45 

. [Oai1J ;, >o^a9theE probl^^^, is that^pf the stray current^, 

- iWh ich ; cause . . cQrjpsi on an d tin en ^ breakage * p^^ 

- structures^i dugts^^ 'etc. Such currents are pro^uced^^ 
xjevices; jjnk^d Jp, ^e structure or they ci^rc the so 
:grpujid .^urroUjTidipg the structur^.^owlng fo^^ 

,^flectnc,-plants. Corrosion j of the 'mk^l'app^ 

points where the currents are transfen-edr * * ' " 
[001 2] 1 ; Co nee ntrated . corrosion can cau se damages 
, jarid , perforation or initiation of frac?ure in' tubi^s.' Steel 
,. • struqtui;es s u rro u n ded by, grou nd are subi ect to th Is phe- 
inomenon as^jWel I that.^c'auses dani ages req il in n g 
. expensive mainten ance .and preyentid.n ^ystems^ ' • 
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[0013] A further problem is to provide magnetic 
-'^liidSs on roads or on industrial paths. Usually, they are 
fonned by electric cables laid underground or under 
ro'^di§u(T5LC0s';fcmG)(3nipPe onder^^^^ 
lihfes^fef fo'adgi SuchniagnetictgukJes^bave;the,4unGyop. 
ofyiliyrig-a' vehlcle'Wtthout drW.er,:fprnexao^l§vi.r|sidp^ 
iri'dMrial plkvd^l 'dralertingi a driveii.wfi a:C9r-tl)i^t;'4s.suJt- 
ably dquipped with.'apppopriate electrantc app^atus.o.f 
the passage beyond the centre line or the side line of. a 
road 6 i- of the prSsencei of i a bend, hi.o.WQV^r. i (hef road- 
works fbt' laying ' undergr-ound-. cables are ..pxper^ive, 
they weaken the *foad surface and 'Obstmet .traffic, , . 
[0014] The bitufninousi membranes are .bituminous 
coatirigs customarily^used.'for waterproof ing-.^p.d insu- 
latrhcpsurfaces. Th^y are normallyimadG-in.the fomn of 
sheets or rolls. The membranes are heated by.fire at th^ 
morifient'bf their application;, and .the icoating obtained 
lasts a long time.. Their composition! can; be varied ac- 
cording to their application; deperiding-if, for example, 
they are used to cover roofs of buildings, walkways or 
roadways;'fetruGtt^fBs t&be waterproofed. Other bitumi- 
nous- cPiatirigs*"'are obtained by J in ing. directly surfaces 
with'l&yers Jh turn of bitunFien:and,of stiffening material. 
The lattef nieiT^ranefe are made: directly-, on place .> 
[0015] The wdterproof-* bituminous memljranes arp 
normally made with ^addition of- reinforcement material, 
for example glass fiber or polyesterfiber, embedded be- 
tween two layers of waterproof material made of elas- 
tomeric or plastomeric mix having. bitumir^us nature. 
The merribr^ne-has a lower lace, iie, . that w|iich/ in use 
is an^ahged below, suitabte for sticking to the surface to 
be waterprbofed aft'erf l^me heating on place. More pre- 
cisefV, the laying of the waterproof membrane is carried 
out starting frorV) rolls of memb ran eun wound after flame 
heating of tK6 lower face, with propane heating torch, 
'opbrating^substaritially on-a- generatrix of the roll being 
unwound: The heating step carried.out at a tempera- 
ture of about 300**C and has the object of melting the 
biiuminous'loWferfacesothatthemix after cooling fprrris 
'^cbritihliibus bonding "^with the surf ace* same... : : . :o\ 
[OdlBj '^' It' is knbwn moredverthat bituminous mem- 
branes- are perhneable^to magnetic fields and are good 
'electric liisulatofs.'^^ i- i-'^iit -- v ■ '.o 

^' Summary of the ihventibri ' i i-v =. m .r . 

[06l'T] '*it is'therefbre bbject of 'the present invention ;to 
provide^d rrtethod for rhaklng a bituminous coating that 
besides havihgSvaterproofirig properties, and good me- 
'chanical re^istahce'against external^agents has a mag- 
''netic effect; capable of solving the ebove problems and 
other problems of electrical, electr^magnetlCj rr>agne;tic 

'[0018] ^ It rs-a' firSt particular object of:itheipresent.in- 
ventio'n to'provide' 6 method forimaking' a bituminous 
coating that Is tapstble of shielding -surf acesiof buildings 
' frdm' eiectrorhagneitic- radiation and thatican be .easily 
' applic'ablie' both to'hew and axisting.buildings/ ; . , ; 



2 



BNSDOCID: <EP 1096077A1J_> 



f 



-0 ^5iia 



EP I 096 077 A1 



[Oa"i^] ' ^ ' ft 1s ahbthfeif.'cbject Mhe preae;nt#y^,nti0n, tp, j 
provitla* a-waferproof-bitumirsogs <coatirig appjieable rtoi ^ 
surfacfe'^*df buildirigsf or shielding the internalm 
eledromaghetlt:^ radiation without additional, expe.rjisiye.^ 
wbrt<s%ith'lrespect tG the^known watarproojing.tech- , 
niques;^* "s'i )k . ^ .■ :.. \: 

[0020p' it Is^a first particular object of the present in- 
vention to^ provide -a method for making a bituminous • 
coatingfbr shielding mstailie structures, ducts, etc..from . 
stray currents; which is easy to .carry out and provides, 
a permanent protection, asiv/ell as to provide , a biturni-^ 
nous coating appiicableto such metallic structures th^at, 
carries'dutthls^method. ^' ! . - * j^-. f. 

[00211 'It is'^afurther^object of the present inyenjion^to 
provide a-method forfmaking a bituminous coating that 
is'used'as magnetic guide,^ in industrial and.road surfac- 
es. • ^ J ■ * - .: . 

[00221 The^se and^other objects ar3;aQ.hleved by the 
method according to the invention whose characteristic 
is to provide a biturTiihouSieoatirig initheJorTTi of bituryii- 
nous membranes having for its ali extension at-least an 
embeddeoMayer of conductor,material. ' - \- a 
[0023] The production steps of the :membran.es. com- 
prise: ■■ -V * -t.'di; ;c ;r;;.:v. . ; 

- - uriwinding^at least a. roll of reinforcing material; 

roll i n g ^saidi I ayer ol reinforcing ^materia! th [otJ 9 ^ t a 
■ stor^gS'st^r^d of bituminous materiaK: whereby on 
' -bothUhe faces of i said material; are .thus, deposited 
r-(;.f|gyg,^ ol^bitumihous material; its characteristip be- 
ing that thevreinforcirig material is a condupto.r.rria- 
terikl. In particular, said reinforcing material jsa^et 
• ■ obtained from knitting ionweaving le.ad( wire, pr^t.j? 
aithin perforated; an distretched: metal sheet,,, , . 

[0024] According,to.-a.phy$ical:;ggneMa$,pepJ,.oJ.^he 
invention a ' bituminous membrfine mad^i-.^^ireptlyoOn 
•place, or-pmfabcicatedif later wouad-in va rplK fo^ water- 
proofing and irisuratingtiorizQOtel.iSiirfapes ot buildp^gs, 
or for shielding structures from stray-.cfMrre.nts, oypr 
making magnetic guides or for other uses with electrical 
and/or magnetic effect, is fonTied-,t?!y ,aJi[st-face;t^^ 
sticks to the surface to coat and a second face facing 
. towards the exteripn the n^embr^ne having lifie pji^ijac- 
: teristicrof-belngasaociatedito atl^^st a layiar pf conduc- 
tor matpriai thatiextendsjorrajl its surface... 
' [0025] ;..'The layer of'^cpnductor material is embedded 
in the matrix olth0.coat!ng,.advantas'eouslya^put a\the 
-^^middle of its thickness.: - i^^o^- r 
[0026] The layer of conductor material embedded in 
the bituminoue coating is preferably amet metal. The riet 
^'^i^can be 'made.ojiknitted or woven rrietal lead wire.or of 
' ;>th in ;p^rf orated and ?stpe;checin«tal sheet. Fortherriptat 
v-net knittedorwoveriafibrepanbeusedpl;atedw 
ly conductor* r^eiajs.ifor example: inoxidjzabi 3 precipus 
metals. 

[0027] The wire of the net is either made of or plated 
with metals chosen among: copper, aluminium, brass, 
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iron, nickel, steel, carbon, titanium, &]i^f mietais-b'rc^^ 
ductoynetal^^np^^^^^ . . r.- fv 

[q0281.|.7Ti^ ciistanbe between t8/6 condu^^^ 

tor wires of the'riet is set betweeri 50)1' arid SOr^nnt: 
net cari be fonried by either all cohdiiccor Wires or' by 
conductor wires alternated to one or sevei'&\ not'c6r1^| 
ductor wires. .. . 

[0029] In, a first embodiment of the invention; all the 
net is^ernbedded in th/membrane. Longitudinally tothe 
mertiiDrane and atthe ed^ thereof the n^t is covered 
along both sides^y a i^^^^ in flexible nlate'ri^'l so that the 
net is insulated frbrn We bituminous hateTial. Furtti^^^ 
n}ore,.the ryierribrane has advantageously fra 
stripsiof flexible [pate^ for examplefebricH^ 
bip to .bitumph, \Vhjcl7 coats the nef aldfig tr^ri'sw 
line§* By puinng'with suitable sh^r MoveWi'^nH^ tran^- 
v^rsaljand/prjorigltud^ flexible' rrikt^rial it isiposiibte/ 
In u?^i tp uncpyer strips of net at tfie' iongitudlnal^sid^rs 
of thp jTiembranes an 

teari^^g!the bituminous material that coa§^^^ ahtf allowing 
ari eiectrical'conn'ection with the adjabent riienfibr^anes 
or a grounding.;, . , , , " 

[0030] V In a second embodiment, not alllhe netis em- 
bedded in the membrane, and precisely ^'bentr'al portion 
of net is embedded in the membrane whereas a first and 
a second lateral edge of net, protrudes from opposite 
sides not embedded in the rriembrarie*.' Also a head' o\: 
taiLedge pf the membrBnes caii be uricovered. 
[p031.1 , Trip Kot edges noi embecfded?ri the rrierribrane 
are eiectric^^^^^ insulated.^ wh'eri" pr^ mehn- 
branel)^f9^^^ '^V^P^ ^^®P;..^^'^^^^ 

neys jDe^gn'ttj^^ firstVace and ed^'e 6h the 

yecpnd,f^cpi!j^^^^ roll of fni^Mbrar^e par- 

tially overlapping another mOTbrarie already stubk, it is 
,pp^§ible to match^ttie two nef eSge^tih ohe^ariotlier, 
ttius electricaliy coriri'ec^^ !he h^s'''6f trie'" two *mei7i- 
branes 
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other' a sirigle membrarie'and'^a sirigleTiet Electrically 
■^^'^'''Accprdlng W^a first phVliicar particular ^^speet 



ofthemvenfion,1dr"sfi^^ 
jiqtic waves, the application to thWsii'rfacMof s builcl- 
;jngsispri>\^^'^ said'bi- 
/tuminous^M^^ the coridilctbr'^materlal enribed- 

'*ded:iixihp"coa^^ oi- membr^rie is gTounded for cbm- 
Tpletin^YhesWe^^^ 

; ria!s,'bpionigmg to^ditfer^nt coatihg' eierherits are electri- 
cally cbrihedted^tp one 

conductor to'be gVoiihcied. J \ ' ' ' '^'^^ 
[00341 ^^An'otXer physics particul^^i-Wpect of the inVen- 
■ ^tiorijs th^t.M Shielding metallic MWcturfeslt*6Vn'stra:^ cur- 
rents, t^wiy'n^ to the surfaces of iaid structures wa- 
' rerpr9pf};oatinq efe^^ said biturhirious 

memBrahes. ilhe'cbnductorrri 

coating or membrane is grounded for completing the 
shielding. Furthemnore, the conductor materials belong- 
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ing to different coating elements are electrically con- 
nected to one another in order to forni a single conductV'- 
to be grounded. If the surfaces to coat are tubular sur- 
face's /for' e^^^ 

rents^the'bitunli'nou^^ m6nibra?i'e ac<ibrdfng fb-theih'Veh-^ 
tioh Has'twb' uncoveYed nel'fedges at bpp6sitesicJes?T^he'' 
membrane,, made of a stnp of appropriat6f^width^/-is 
wound helically/ so that tHe two uncovered net edges- 
match 'with each other. ' ;|v ' ' "■ -[/^'^ ' 
[0035] 'The lay i nig 'stefi on plane surf aces can be car- 
ried out in'a normal way'for bituminous mehribranes'. by ' 
flame heatihg the face that sticks to the surface'to shield.'- 
The longitudinal or transvefsal edges of the membranes • 
are overlapping so that liiicbvered het edges of adjacent 
membranes selectively match with 'one an6ther fohtirng : 
an, electrical contact.' Advantageously, the uncovered* 
net edges" can Be coated with conductor paste fforex-^' 
ample based on powcier of gi^aphite, copper, silver, a!ij- ' 
minium embedded in ^" suitable pasty rhatrixlhat With 
heat produces aj^ondu^^^^ the matching net ' 

edges, in order 'to assure a contact even where' gaps^ 
are present/ ' ' ' ' ' ' " *' 

[0036] ''fn a different' embodiment of' th^^^ methdd of 
coupling the m'cmbrlahcs, aftct^'tlie laying step of a first' 
menibfane tliat has a first edge of net-uncovered, a%ec-'^ 
ond membrane'isconipleteiy overlappecftat hiSs also an" 
edge of net uncovered, so that th^ two edges rnaich'with 
each other. Then, the first an'd sfebond menribraherare 
united with a side seanri applied on place that crosses' 
the two edges. finally, the second 'membrane' is over-' 
turned, about the seam with resjDec to the fir^'t hnem^ 
b ran e ^^Iready stuck to tfi'e su rface? ' ' ■ " ■ • *^ ^ " ^ 
[0037] ' \ The m emb'r^rie caW ^be * "sO'pp I i ed in ro lis '-un-' 
wound progressiveiy^anci 'flamie applied on the surfaces 
tobe shielded! Aft^rc^^ net df'a'first 

membrane hriatches tfie sebond ecfge of' net of a Second 
rnembrahe and'the obtainSd.'Th'^' 
oyeriappin g, stbp of the fiiembVanfes is 'c^'ni^d dbt sim i- 
lafiy to the prior art menribrafie without~net.' th'en^ the 
heating of thl9'bonc^iWg' line^fi:we'en thfeiwo hri^Vtibranes 
i6 carrfed biit ty me^an's of pShetrap^ the 'itiyiBri-bi- 
tumen'^also tiira o\rerlapped net eidgiBs'. this 

pe h etratioh does riot affecrth'e eifectncaj co rifactihat* is 
al ready qbtaj ned lieWeen the two'm emBVafiel.^' - ' ' ' ' 
[bo38] 1 n particu I'ar bases .1he Bftum Irtoustte^ 
can also be mounted on vertical surfaces; ' " 
[01)39] "^^^Accorciihg to"'a th^ of theiri- 

ye'ntton, magnetic guides madetiy mekhs'bf di- 
j;ect app! icatio n o h a road sii rfabe bf 'a' bitumi nous cbat- 
ing with magnetic effect? T^l^e ppatiny^^ th^ 'form 'of a 
membrane, is prov^idedjn roils of not too much wnie' strip 
apd having an embedded conductor m ih partic- 

ular; metal fabric net^ The ends pt th'e strip hive uVicov- 
e'red * net' edges^ th at overia j3 to *ea*ch Other To rrhirig th e 
cppfinuiiy.|of t^^^^ for exam'ple yirith' th^' aid of 

l^ppdihg^by heaifin^^ with chehnicai pastes.' Vbitage is 
.appiied to pprtibhs of p^^ length 'of strip Vhat 

fprnri ^' curi^^ tHbn a magnetic 'gljide. The 



method of use of the coating according to the invention 
•fe particularly effective since^the laying step of the web 
can be done very quickly and also with an appropriate 
equipment, 4huS'tiapidlyipr^&vidirTg nr)agnetic guides, for . 
5 long distances .'.The strength of the .reiafprced bHu'men 
is like that known and used in bituminous mertibranes 
for road works and allows to the magnetic guide to bear 
even high compressive and shear stres§. i--, ;> :::: i.- ; "; 

10 Brief description of the drawings , -j^ it., r ;r^ ^ 

[0040] Further characteristics and the.advantages of, 
the^method for making a bituminous coating with^elec-, 
trical'ahd/br magnetic-effect; of thejbitjm.inous coating 
15' thus obtained and of its use.according tOithe invention 
will be made clearerwith 'the following description of an 
embodiment' therepf; exemplifying, but.. not limitative, 
with reference to the attached.drawings, wherein: . 



20 - ' figure 1 shows a diagrammatical simplified view of 
■ -the- production: of st biturninous membrane accord- 
ing to'the-present invention; jr V Jwi - ... ■ , 

^' - figure -2 shows a top plan view. o^. a^net in fabric 
fonned^'with lead wire and used for the production 

25 of the bituminous membrane of figure 1 . ... . 
figure 3 shows a cross sectionaLview of a mem- 
brane obtained-with the process ot figure .1; 

- ' f i gu re 4' shows a cross sectio na I jview of a diff ere nt 
• embodiment :of' a bituminous . membrane obtained 

with the process' of figure t suitably modified; . , 
figure 5 shows astep' of tearingiaway a side portion 
from the bituminous membrane of figure 4;tp uncov- 
er edges of conductor.metal nej; < -i- 
figure 6 shows a perspective view of an unwinding 
' step of abituminous membrane with the uncovering 
steps'-of longitudinal and^transversal strips of con- 
ductornetj'^ ' ^ ' . '■■ 
' figure 7\shows a step of. mechanical and electrical 
coupling of two bituminous-membranes according 
- to theiiriverition with the electrical matching to.each 
-" bthier and relative :groUhding; ; - , :,ir 

- figures 8 and'9 show a perspective view of a differ- 
ent embodiment of a bituminous membrane accprd- 
ihg' to the- invention; ) v ' •■ - - 

45 i; ^^>' figures' 1 0 and 1=1 ■show the bituminous ;membrane 
' ■ ' of figures 8' ar;d 9 with the side edges of condMctpr 
'- ■^ n^t'bent'laferally towards opposite sides;.. .i. 
' j^'viJ ifiguf-e 1 2 shows a^tep of coupling two bituminous 

nrieriibraries like those lof figures from 8 to. 11 ; , > 
50 - figures from 1 3 to-l 5' show' aUhirdidifferent embod- 
t ' imenf of the step of mechanical and electrical cou- 
' ■'•plihg 6f tv/o'bUuminous adjacent membranes, with 
- ■ the' oveHapping,' seaming andioverturning steps of 
' ' the ^ upper membran e with trespect to the : lower; , . , 
55 - ■ "figure 1 6 shows a step of coaling a roof c^- a building 
wrth ' a membran e Recording to. the^ inventi on ; , . 

- " figUre' 1 7 shows (a step^of coating a metal tube with 

a bituminous membrane according. to the invention; 
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'^^•§uibk'DV'»Vi'^siri3^6f^^ rrdtng:tG> the.-.; 

Description of £: pre-.%rvecf eriTbodiir.e;^nt r * ' - ■ : • 

[0041] With reference to figijre 1 ,; a' bituminous coat-"^ 
ing 1, in the form of a bituminous membrane, is pro- 
duced fnaii;ant 2' of known type. . ' . ' '/ ' 
[0042] ' More' precisely,. the; production steps- of niem- 
brsne 1 provide the unwinding 6f at least a roll 5 of two-, 
dlnriensionat material^ 3 that is. rolled through stands; .4 . 
and sunk ih bitumirio^js material. TMs way, on^both faces , 
of the two-dinr.er.sionai nnaterral 3 layers of bituminous 
material are thus deposited: Membrane 1 is then wound, 
forming a roll 7. 

[0043] ^Nomnall^', the r//o-dimens;onal material 3 has . 
the function of a reinforcing material- for membrane 1, 
and is completely embedded Jn the bituminous matrix. 
[0044] ' AcGordtTig to the invention, the two-dimension- . 
ai'material'3 is a conductor .materi.^l:/lt can.be ma?ie of 
a net 13 obtained by knitting or weaving, like that ishown 
in figure 2, with wires'of weft 14 and:warp;15. Wires 14 
and 15 can be wires of conductor metal chosen ar^ong: 
coppen aluminiumi'brass, i.'on, nickel, steel, -carbon, ti- 
taniiirh, other metars'orconcf.uotor metal alloys: Alterna- 
tively can be used textile thread, plastic- or meta! wire 
wifh not high c6r;duction^(for'example,steel) plated ex- 
teriorly With highly conductor- metals, for example cop- 
per or inoxidizable'ixecio us metals. ! 
[0045] The thickness of the: wirev according to ; differ- 
ent uses; can be varied f ronr» SOpito 2mm ; The maximum 
distance 6'b"etweeh condLctor wires i of a ir:es(;i,pf the 
net is preferably set between 50^1 and 30nnm. lt|s pos- 
sible also to altenate-conductor wires ofjweft 1;4 or of 
w*arp45tc notcortductar^wires. J j ; ■ ^^i-^^ia- 
[0046] Altenfiatively 'to the:net ;cf metak^nitted wire, 
the two-dimensional material-.S caniberfnade of. woven 
net, always in lead?Hire,j or* of: thin 'perforated, and 
stretched sheet. " *i:.Vf:-i • * .? . , ' • 'r,-; 

[0047] A result of the production of ;bitumi nous (mem- 
brane according' tojthe irtvention is shovm in thexross 
sectional view of figure- wherein with.ithe.rignneral 11 
the bituminous matrix has been indicated in v/l;iich net 
1 3 With wiresvof- weft .1 4 anci wires of warp 1 6. is :em bed- 
ded. Net 13 js:embedded in matrix-.11 of .membrane 1 
about a:the^rniddla of- its thicknessi ... . _ . 
[00461- Membrane :1 thus obtained,- besides ^having 
waterproo^properties completely equaltP the notrnal bi- 
' tuminousmembranasvls also reinforced by th^ npiechan- 
ical resi^tan:;3 af:the-conductor ■materia] 3i in particular 
E net 13, and owing:tothe conductive prpperties-of^t 1 3 
same'it has aiso .ebctrpmagnetic, jmagnetip andielectric 
^ropevties* that the noFmal waterproof bitunii no us^ rriem- 
:!branes:do not have. -rh- .:: . ■ - -i / 
[0049] The use of membrane 1 according to the in- 
vention can be done in many ways described hereinaf- 
ter, exploiting the characteristics of electromagnetic in- 
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ductioi>pfjtheconciLji^or m^l^^^^ Pr^^^X^, 
way,.,.sychi'a^ ifo^irshie^^^^^^ 

neutralis^g st^^y cun^ents, and jn an'actjye. way^^ 
as to provide magnetic guides. ^. ^ , 

[Obspi With reference to figures irp^'4jo 7, m a first 
embodiment of the invention all net 13 is erTp^dded ih 
matrix ,1 1 of membrane 1 . Ip Qfder to carry out the elep- 
tric con n^ectio 9 , such as g ro'j n di ng , electrical co n nectipn * 
to adjacent nriembranes, br^the ponnection to voltage 
sources, it is nepessary to uncover.pprtions' of net so 
that they ar e not ^jeitrically in^ulated.^^. . . ' 
[0051]. As shown; in figurQ.4, a| the Jd^^^ ^^J^:[ 
brane ^ net ig^is covered, at.both'sides b^^ 20 in' 
flexiwe mateiial,,Which jnsijijates them enbughjrqrin the ; 
bi|urninous matepal 11 ..Strip 20 can beforexamp^^ ' 
terproof fabric', for ex^ple^cloth, Or cain be a "extruded 
resin,,or:a^anJnsul^ted|nner^fin^ 
having enQM9*}.r"^9^3^Mpa] resjstance. can be to away 
on place by the operator so that side edges 1 3a'arid 1 3by 
of .net 13 a^e uncQvered, thus renripving ^corresponding 
portions of bituminous matrix 11a and lib. ' , ^ 
[0052] ^Also.transyersalty, in thei direction of the weft 
of net 1 3» transversal strips of fabric 21 can be provided 
w^hlch, when torn awayi remove portions lie of bitumi^ 
npus^r^atrix, thus uncovering a portion of net 1 3c (figure 
6),Theportionspf uncoverejJ net 13c, atasingleoreven 
; . at.b^?tkthe. ends of rr^e.nnbrane 1 ,,^al{pw the operatbr^ 'tb| 
cut-ti)e.nnembrane and Join it 'for creating an electrical_ 
connection with a previous or fpllpwing mem^ * ' 

30 [0053},.,Bothfor.tl;^e'longitudinal.g^^^ 

net.J;^a^nd libi'andfprthetran^^^^ uii- 
ci. coyierq^ net -13c,,it JSi'pOjSsible to.tpnxi'a bpndin'13^ lip® ps 
sho,wr}ir].f igure 7:.iyfore. prepiieJi^|js>uff icien^^^ 
the-n^enibrane by.matc^^ edge of n^et 

35 13a at .a sid'e^rnembra^^^^^ J a,*!wit^ g|p>d'g^^^^ uncoyer^^^ 
ne{l3^,3t tfc^e! opposite s^ lb.' jHe cor- 

• " fesf30[>(li|j9. r^mpyej^ portip^.'gf . biuminous. ma^^^^ j i a 
^^\(i^^\^i[^.^^ow thanhe o^li tfe 
the iongitydJoai, bandi.rtg.lijne ls>'oOhcreaVed. A'siiip 
40 stepcan be done^^^^^^ hpad ortalyun^^^^^^^^ 

that transvefsVl.net e^^^^^ are uncpve^^ by remoj^-^ 
ing,pprtipns~J.ic7a^ ppppsite' Iprigitudinai'en 
membrane 1a.^q^1b. , J^.j^ ^' ..J;" 

[OpSfl ffTieferabiyl^^ uricpvere^^ Qet'edg t3a,.1,3b 
45 or 13c.a,cb}ip,MGtQ^^ 

MQ o|; 9^1, f9^ exanrqDle jDased^pri^p'^ of graphite, 
, , .cppper^silver, all'miniunni'erinb^ in a suitalole pa^^ 
or; gelafinqus rpatrix' This wayj by flaiTi^^^^^^ 

it "elccprd^ 18, of 'figure '6 during jVie 

apjajicatip.n step i^^ 19 to po^t^the cor^'d ud^^ sub- 

stanis^fo'^s.aftQr hea'j ng a a)nyuctof imk at the rnatcK - 
, -ing "ciet e/dges 1 3^,.|l 3b .^r 1 3c! so that a contact is a's- 
.sured even where physical gaps are pres^ Obviipusiy, 
a cq^rect.press.irig step of niembra^^^^ arnd 1 b oh/suV- 
55 ^ f ace .19 i mp roves co ntact . between rpetaf ah d metal of 
the two net edges and, with the aid of th'e'concluc^or sub- 
stance, a steady contact for all the length of net edges 
13a, 13b or 13c is obtained. A successive penetration 
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of the bituminous material does not affect the continu- 
ous electriccontact between net edges 13a, ISboM'Sc. 
[00551 With reference to figures from 8 to 1 2, in a dif- 

'"OC.^r"' /)•:;,' ' ^ " '-^ ' - '■■ 




1 ^jand ,1 3b Already f riBetfom faitiimeWM the 
prqductidn!^ste|^ 6f fi^ Be obtained by 

mas kfn g. t^e^riercju ri ng th e sinkirig step ih^ flie'bittmen 
within starids 2, or by tKe'applicatton of terfiFdiy^^then 
removed before or iafter Winding in roll, as Weil ^s by hot 
washing and degreasin^ the net edges. |n every case, 
it is innpo.rjaiit that 'tHe uncovered net b'dges 13'a; 13b 
are eventually etQctricalJy' not insujated. Also a ttlan'^ver- 
sal of head and/or taiVedge of rriembraWe H caH^fce un- 
covered.^ . . 

[b056J , The. roll 7 of membrahU'diah' be tormif^\recX\Y 
as shovvn In flgures'io and yi;with a'fi|!s|^ net 
1 3a bent onto thefirS face and a secorid'ecig^^'l 3b bent 
pjrttp th^.secpn.d face membrane 1 . This way, as shown 
in figure ,12, laying a membraWla pa 
to. another membrane Ib'already stuck, it is possible to 
niatch the two edges' of conduclof net 1 3a''af1ci' i '3b on 
one another! thus el e%ica(ly connecting nets 13 of 
the two membranes 1a"and ib:^h 12, as 'i^lso in 
some of previous figures, membi^ahe 'la '&nd lb are 
shown with the omission of a central part, fbr gVaphic 
reasons. Furthermore, the thickness of membranes has 
been, increased with risspect'to th^ actLial^one. NoHnally 
a bftuminous membrane has a thickness set between 2 
mmto'lcm. ' ' ' ' \" '7,1? 

[0057] With reference to f igu res from ' 1'3 to' 1 5; a dif- 



in order to form a single conductor in turn grounded. 
ot:[()to661 To shield high frequency electromagnetic 
waves, for example about 800MHz-1GHz like those of 
cbilufer^tetephon s/it is preferentiajpthat.net ;13, ha§:a 
5 diameter^© (figf 2)'0f! aboi^'ISfit^aoOti fThis, pan ;b9j obr 
taineti aising^a- wbVeh- net^bf:'CondU!Ctor wjre 'Withi^ttie <i\H 
arhet^rbf 30-100[i*.' Fofishielding*<rom lower frequency 
fieid^ iti^ pbssible'tb u^e ^netfiavihgm^shesiwith widen 
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membrane IB is &mpietely byeHa^pe^ ^ a 
"second uhc6yerec( net'ed^ .13b, s^ tHkFfh'e edges 
^|3a.and.i3barepa^ 

the first and second'membra^^ lateral 
seaixiing or welding 

es the two edges' ISa.andTsb^ 1'^)?'f1h^ity, sec- 
ond membrane 1 b is dveiturned abbiit lirie'5^ aBbtJt the 
already stuck first membrane 1 a, as shown in figure 15. 
i[q058] ;"?ln aiuKq^example^^^ 7;;t2'^hi:i '15, lay- 

ling a plurality of membranes 1 6n a sahne sUrfaCe to coat 
a substajitialiy single memtJrahe arid ,thdn'*a slri^ld elec- 
trically con n ected net' are eveiiVual ly'bbtMlhied: ' " 
[0p59] . With reference to f i|| ure 16, for sh ieldtn g the 
rpof 31 of kbuildirig 30 fi-om eik;tfemagri^^^^ it 
is possible the application ift the?way''abpye' de^^ 
pf a plurality* of, membra i all ejectHc^lly^conhected 
at the ^.j^e and end edges, so that a single menibrane 
.100 is formed,' The conductor rfiateriaTof h'ets 13=asso- 
ciated tb rnembranes 1 that is located aldng the perim- 
eter of meriibrane i po is*grouri(^e^,' for exarhple to a gut- 
ter 32, for'compreting the shielding, through the' electri- 
cal cornriectiorls between adjacent nriembranes'like that 
shown in figures 7, 1 2 and 1 5, also the net 1 3 belonging 
to different adjacent membranes 1 is linked electrically 
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[bOSt]'^ The- appficfitiorr-of prefaCbricated' membranes 
can be substituted by making the membranes on, pl^ce, 
by applying bituminous layers directly with the interpo- 
sition of net 13, suitably linked to adjacent nets and 
grounded. ' 
[0062] According to another physical particular as- 
pect ofttieTii'iAentiof);' shown infigiire 17; a duct in/steel 
40*cari be"^h1felded fVbiW^stray'GUTrentS/ Mone precisely, 
a blturrflhous'rfii^btane V large if or example 1.0-30 cm 
can' be^apiptied h^Healiy; with side edges* 13a> and 13b 
uncovered iifi the sMme way shown rn figures from 4 to 
7. A single membrane tubular 41 is thus .fomned and, 
internally to it, a single metal tubular net completely in- 
sulated from tube "40 is^provlded; Advantageously, tube 
40 can be rotated while prognesfetvety unwinding mem- 
brane 1 . 

io6fe3l "The md^l tubular net within membrane 41 is 
then grounded for completing the shieldirwi without 
tbuching'ih 'any place the^ metal of itube:40 same. The 
Al^aHiatlonS of curtent in tube 40- by^ magnetic induction 
are ptcked'up by the'tlibular net conductor of net 1 3 and. 
in the fonn of current they are discharged far from tube 
40 same. 

[13064] With reference tb athird physical asp'ect^of the 
iriventrbhrshown diagrammatically in f igure^l 8, it is pos- 
'iibie 'tb*' 'provide 'a^niaignetic guide; 50 for driving a self- 
{jr6'f:^elfed*^/ehicle'arorig■ a direction 51 on a surface of 
movernfefi*iV62^.' M(5re precisely, this can- be achieved by 
^ap'piy^ng dii^ectly t6 surface'52, for example a.road sur- 
face ctfel pfatH in ah industrial p^ant, a strip of membrane 
1 like that shown in figure 3. Membrane 1 is provided in 
rdils of^eb for^xamji*le 'of 5-l0*chn wide and. having; a 
•/let'^S 'embedded.'- '-^ ; " ^O"--^ ' 
[0065] One of th^ ends bfthe magnetic guide 50, i.e. 
the head or tall edges of the web, is connected to a volt- 
age su^ply SS for^ generating dri\^ing currerfts that gen- 
erate magnetic field lines that aRow to' determine direc- 
tion '51. FoV obtaining appropriate length a plurality of 
'portions 'of web^can be cohhecfed iri succession in the 
way shown for example in figure 7. Strip 50 can be ap- 
' plied easily td'suttace 52, sUch'as a normal bituminous 
mehibrahe;--'-' ^U--^;:.,';-.. 
■ [606d] ' The foregoing descriptfon 6f-a specific embod- 
iriient wiil so fully reVeal the it^vehtion -according to the 
conceptual point of view, so that others, by applying cur- 
rent knowledge, will be able to modify and/or adapt for 
various appNcatioh's sUch an^embotiim^nliiwithout fur- 
ther^ r'^search and withoiiti parting from -ihe invention, 
ancf it isnherefbre to bei' understood- that such adapta- 
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tibns' 'and modif ida'iiions^ wilh terej ;tp';,bp .cppsy ered. 'as^; 
e'q'uiVf^lent to the specif ic:embodimept: The o.iearis. and 
the matfe^als to reaflisethe differenttunctions described; 
her6inicGiijld>have:a:d!fferent.nature without; Jpr this rear 
sdh departiTtg f rom the-f feid .of the invention It :is to^ be 
understood that the phraseology or temninology.OTT 
pfoyed herein is for- the purpose of description and not; 
oMirriitation: ■ r. : .r.. 



Claims , . . ; 

1 . Method tor making a bituminous coating with.elec- 
^trical and/or magnetic effect characterised in that 
0? providing a bituminous coating (1 1 ) iii^i.the form of 

' & bituminous membrane (t) haying for all its exten- 
■ sion at least an embedded layer of conductor m^; 
terlal (3). i.; ^ ■ 

2. 'Method according to .claim 1, characterised in. that 

■ -.'-it comprises the.steps of: , .v 

* - unwinding from a roll (5) at jeast a strip (3). of 

isaid conductor materiat; ^ - , . ■. 
: -■- rolling:said strips (3)ith rough stands (4) contain- 
ing bituminous, material i whereby on both the 
' '■ faces of said web layers. of- bituminous material 
* . : are tbusrdeposited. : . 

3: Method according to claim 2, wherein said strip (3) 
- of cbnductpr-materiaUs. previously covered with 
' r. predetem^lnedJ portions of a flexible coating (20), 
whereby atithei.end. of saidirolling stepiby pulling 
said flexible! coating, it is possible to , uncover said 
• portions of conductor nriaterial ,(13,, 1 3a,, 1 3b,. ,1 3c) 
so that the I atter.ars: electrically not isolated. . 

4. '' Method, for making a bituminous coating with elec- 

trical and/or magnetic effect according to claim^,*!,, 

• characterised by providing, the. steps of: - vji 

... - . ' ; applying to. a su rfaee. et least a fi rst- layf r; of, Ipi- 
; =i ■■ ittiiminous materia!; ! ■ s r^i -.liMH/: - n " ig~- 
V - . arranging on said at le^s;.fir§jjlayer of bituml- 
j ; r .; nous- material: saW* layefi of conductor. material 

--eJ> (3); ri ' :' •\ tr.vr. r^/rw • 

r ;r t applying an said layer of conductor material a^ 
least a second layer of bituminous material; 
. V - .electricaiJy. connecting said l^yer of coji^H^or 
y\: .; i . iimaterialtaother.cQndjJCtojsjqntoavpltagesup- 

.'-r'-.-. --.c'i- ;-=fi '' r . 

5. ' Bitiimino.gs rr.ernbrarie .witt> e^ectricgl ^nd/or nriag- 
.HMii netic effect, ^foe waterproofing a^rid insulating ;hofi- 
r . : zontal surface,S; ! of: ,bujldings, shjeldipg.; metallic 

structures from stray currents, creating magnetic 
guides : or for other uses with electrical and/or mag- 
netic effect, characterised in that it comprises a 
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'30 : 

co^ting^( y^), or, jnembrane ( 1 )> c^^^ ' 
P. ,p^a^pr^edetenpined. surface, 'asspciate^ti to at. least* a 
r.^i'jlayer ot<^^^^ "fs) tWat ex|ehds''f6r 

, all ^aid.surface, means being provided fdr\he ete^^ 
ltt;icai cpnnection (13a, 13bf ,13c) of said layer of ccJn- 
: ductormaterial (3, 13) to abjacent membranes (1 a, ' 
lb) or to other conductors orto.a voltage supply. 

S. Bituminous membrane according to clairri' 5. where;. 
.. .^.Jn said layer of conductor material^S) embedded in' 
the matrix (11) oif,sald coating (1 ) is a metal net (1.3) 
^ chosen among:.'a net obtained' firdm knitting or 
weaving a conductor wire (14, 15), a net obtaihed 
from knitting or weaving of corid'uctor wire, a thin' 
1 5 perforated , and^stretch ed niejaj s heet. * / 

7. .Bitymlnpus membrane according to 
. , in said wire n 4, 1 5),metaris chosen amon^: copper, 
alum in i urn, brass, iron, nickel, steel, carbon, titan i- 
20 um, other metals or conductor metal alloys, metallit 
. fibres plated with highly conductor metals, metalhc 
fibres plated with precious conductor in oxidfzable 
, metals. ~'V ? 

25 8. , bituminous membrane according to claim 6, where^ 
Jn the ^maximum "distance between two conductor 
wires (1 4, 1 5) of said net (1 3) is set fctweeh 50p. 
, and 30mm 



30 9, 



, ,Bituminous nriembrane accordip^ajo cfeiiti 6^ where^ 
. Jn said. net. ( 1.3^ is embedded ' comp lete ly' \ n said 
'I .costing (tij; portions. ('13a. '1^^^^ of saici n^t 
; . 1 . (13),being.brbyidedxovered on 0^ both sid& 
\ '\ by^a,web„C20i 21 ) in flexible material thaf)ns'ul&te^ 
I . . , th'er;i;i from said bitu mi nous coatihg '(1 1 )^' whereby 
. , pu|ling'witH she^ it is 

. \ . possible, in u^e, tp^uqcoyer'atpps .{f^^^^ 
i side edqes.(.i3a,''t3b) of net.*".' ** ^ ■ ■■ 

J 0. 8ftliminio,us!^^ 6, Wfiete- 

;ln,^a'^cenir§l.,pp^^^ emBedd6d 
1 pomjpjetljy'in saFd boatjng^^^^^^^^^^^^ 
(1^j.'|,^b, j.^c)^^ 

■j*y\ ■y',\l'*s\ '.?. oL:-,i 0- -/K. ■'■".) i : 

45 _ -y .^.^itumijipus^ ni^mbrahe accort^^^ claim 9 or 10, 

RTI^o^^^f?-^^- i^'jM rneint^ra n e (.'1 1 j or u ncpvered ^dg- 
\, ' es are^electricaliy^ insu]ateci^ wliere bVerlap- 
, pin g tl)^^ edge 0^ a second 'm to trie 

. .edge pjf an ajreadyj stuck f yrst memprah e (1 a) , it' is 
. , pps.s iSie^to. match ^ edges (j^ai'i3b)l>fc 
I tpr^n^t fl3j on one another, tji us elect^^^^ 
, necting'the nets (13) of the two nr'iem^rahes (l a. 
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12. The use of a bituminous membrane (1)' acbording 
to claims from 5 to 11 , characterised in that it com- 
prises the steps of: removing at least a portion (11a, 
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11c) of said coating (11) for uncovering at least 
, , nion (1 3a. 1 3b, 1 3c) of said conductor matierki' ' 
(3, 13), heat applying to a surface (19) at least a 
waterproofing elennent comprising said membrane 
(1 ), connecting of said uncovered portion (1 3a, 1 3b, 
13c) to another external conductor or to a voyage 
supply (63) or to grbund (32,42), / 

13. Use of a bituminous membrane according to claim 
12 wherein, for shielding surfaces'(30) of buildings' 
(31 ) from electromagnetic waves, the total coating 
is provided of said surfaces (30) by means of a plu- 
rality (100) of adjacent elements formed by said 
membrane (1), the conductor materials (3) belong- 

' ing to different waterproofing elements (1) b^lng 
electricaily ^connected to one another in order to 
form 'a single conductor to be grounded (32). ; 

14. Use, of a bituminous membrane according to claim 
■ 12 wherein, for shielding metallic structures (40) 

from stray currents, the total coating (41 ) is provided 
of the surfaces of said s*tructures-by meanaof wa-- 
terproofing elements formed by said bituminous 
membrane, the conductor materials (1 3) belonging 
to said waterproofing elements (1 ) being electrically 
connected to one another (1 3a, 1 3b) in order to fomn 
a single conductor (13) to be groCinded (42) .w 



pasty matrix or a gel that by hot application (18) 
■ f6rms a conductor linkage at said matching net edg- 
es. 
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Method of use of a bituminous membrane according 
.to claim 17, wherein after the; laying step of a first 
f-nembrane (la), having a first an uncovered edge 
(13a) of net (13), a second membrane (lb) having 
also an uncovered edge (13b) of net (13) is com- 
pletely overlapped thereon, so that the two edges 
match with each other, the furtherstep being pro- 
vided of jointing said edges ,('1 3a, 13b) with a seam- 
ing or welding line (22),.at:*the end of said jointing 
step said second menibrarfe (1b) being overturned 
about said already stuck first membrane (la). '' 



4d 



15. Use of a bituminous membrane according to claim 
14, wherein said surfaces to coat are tubular sur- 
faces (40), each of said elements having twojedgefe 
(13a, 13b) of net (13) uncoverefd fronn opposite 
sides and being helically wound o?j said Jtubular sur- 
faces (40) so that said uncovered net .^dge$.(13a, . 
13b) match with each other alongjhelicpl linls. 

;**""] [ ' 

16. Use of a bituminous membrane aixqrdjn^ to clairh^ 
12, wherein, for making a magnetic guifle (5|) on a 
surface (52) on which a self propeHed;vehiole can 
run, a step is provided of direct application dn said 
surface of said membrane (50) in th¥form of *^ strifi','* 
the ends of said strip having uncovered net' edges 
(13c) that overlap to each other forming a continue 
succession of sections, said continue succession of 
sections being supplied with voftage (53) and ac- 
cordingly crossed by electric current thus fomiing 
said magnetic guide (51). 



1 7. Method of use of a^bituminous'membrane accbrding;;;- ^ ' 
to claims from 12 to 16, wherein the longitudinal so 
and/or transversal edgies of said membrane (1) are 
overlapping each other so that uncovered net edg- 
es (13a, 13b) of adjacent nciembranes (1a, lb) se- 
lectively match one ahptKer-fbrming ^n electrical - 
contact, a sifepi'bei ng- Fjrovided of coati ng- said un-' "-55 
covered edges (1 3a, 1 3b, .1 3c>.of.n'6t (13) by m,eaVis_ , . , 
of a conductor paste chosen among powder of 
graphite, copper, silver, aluminium embedded in a 
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FIG.3 15, r„i4 ia 
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